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Abstract 
The use of color coded prompts to influence students' food selections in choosing a 
balanced meal was investigated. Yell ow, green, blue, and orange dots, representing the 
four major food groups, grains, fruit and vegetables, dairy, and meat respectively were 
displayed at the point-of-selection on food entree cards along the serving line of a 
college dining hall. Two grain servings, two fruit/vegetable servings, one dairy 
serving, and one meat serving, were suggested as the optimal combination for a 
balanced m,eal. The results indicated that the prompts, although noticed and understood 
by the majority of the students, did not significantly influence their food selections. 
These findings are inconsistent with earlier studies substantiating the effectiveness of 
color coded prompts at the point-of-selection in influencing food choices. Implications 
are discussed. 
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Tiffi USE OF A COLOR CODE SYSTEM 
TO PROMOTE COMPLIANCE TO DIET INFORMATION 
What is the state of the American diet? Studies in food consumption show that 
average Americans consume 12 grams of salt a day, 102 pounds of sugar a year, 
and 40% of their daily calories are obtained from saturated fats (Farquhar, 1978; 
Frank, Voors, Schilling, & Berenson, 1977). According to estimates made by the 
U.S. Department of Agriculture, the historical trend for Americans is toward 
consuming more meat, fish, and poultry; dairy products; sugars; fats and oils; 
processed fruits and vegetables; and eggs (Page & Friend, 1978). At the 
beginning of the 20th century, the American diet was made up of calories of which 
12% were from protein sources, 32% from fat sources and 56% carbohydrate 
sources. By 197 6, fat had increased to 42% of the diet, while carbohydrate 
consumption had dropped to 46%, with protein intake remaining the same. In 
1970, the Ten-State National Nutrition Survey revealed that deficiencies were 
present, overall, in the American diet and that low-income and uneducated people in 
particular had even poorer nutrition in every respect (Hamilton, Whitney, & Sizer, 
1979). According to the Food and Nutrition Board (1980) many Americans obtain 
a large portion (30% or more) of their calories from foods low in nutrient content, 
foods that provide almost no vitamins or nutrients. In a recent nationwide poll it 
was found that people age 18 to 29 had poorer eating habits than those age 30 and 
older (Burros, 1988). The results of the survey report that this age group is "three 
times as likely to snack as people age 45 to 64 ... they are more likely to choose 
sweets or salty snacks than older people and less likely to choose fruit, yogurt, 
cheese, or bread. They consume more soft drinks than any other age group, and 
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are more likely to have soft drinks for breakfast" (Burros, 1988, C-3). They also 
report eating more red meat, fried foods and butter, and less chicken or seafood. 
The current state of the American diet is clearly not ideal. The contents are neither 
balanced nor nutritionally sound and, despite the fact that eating is something we do 
several times a day throughout an entire lifetime, it appears that we still struggle to 
feed ourselves adequately. 
Nutrition and Health 
Just how crucial is it for one to maintain a balanced diet? The answer lies in the 
connection between diet and health. The food we consume is the most important 
continuing environmental factor influencing growth and development and the 
maintenance of our health (Krehl, 1983). Diet has been implicated as a 
contributing factor in a large number of diseases including coronary heart disease, 
hypertension, diabetes, atherosclerosis, and cancer. Heart disease risk factors 
have been associated with diets that are high in fat, salt, and sugar (Dahl, Silver, & 
Christie, 1958). It has been estimated that at least 15,000 out of 60,000 deaths per 
year from cancer could have been prevented by diets that increased fiber content and 
decreased high-saturated-fat foods (Farquhar, 1978). Recently, the Los Angeles 
Times carried an article on "New Ways to Spell Relief for Migraines." Of the 24 
suggestions made for the relief and prevention of such headaches, 17 were dietary 
based (Larsen, 1987). In 1977, the Senate Select Committee on Nutrition and 
Human Needs 'issued dietary goals to implement changes in the current food 
consumption patterns of Americans to help avoid the risk of heart disease, stroke, 
cancer, and other health disorders (U.S. Senate Select Committee, 1977). These 
recommendations included lowering calories coming from fats and increasing the 
amount of complex carbohydrates in one's diet. 
The greatest importance of a balanced diet lies not in immediate effects per se, 
but rather in long-term effects. The process of atherosclerosis, for instance, has 
been well-documented. As a result of consuming a high-cholesterol diet, arteries 
over time become blocked, shutting off the blood's access to the heart. Such a 
blockage often results in heart disease and very often, myocardial infarction. This 
condition may be reversible, however, if an individual lowers his cholesterol 
consumption and maintains an adequate diet. Dramatic results of such reversals 
have been found in studies on monkeys over a period of 40 months (Farquhar, 
1978). 
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Obviously, nutrition is not the only factor in health maintenance. Other factors 
such as physical fitness, psychosocial variables, and genetic background all 
contribute to the status of an individual's well being. It is nutrition, however, 
which has received the least amount of attention, being overshadowed currently by 
such factors as physical fitness and fitness education. Colleges, for example, 
almost universally offer degrees in the area of physical education and yet many do 
not offer a single degree in nutrition. The need for increased recognition as to the 
importance of nutrition is evident. It is clear that Americans need to change their 
diet if they are going to continue to improve their health. 
Nutrition Knowledge 
How People Learn About Nutrition 
One way to improve diet is to· increase one's knowledge of it. It is presumed 
that, initially, nutrition is learned in the home (Hamilton, Whitney, & Sizer, 1979). 
Adults are influenced by a variety of sources such as television, culture, and 
childhood food experiences (Frankel, Birkmer, Brown, & Cunningham, 1983; 
Shorr, 1981), which help determine their food preferences. Novascone and 
Hertzler (1986) conducted a study to assess college students' primary sources of 
nutrition information. They found that the most frequently noted information 
sources were media-related. Physicians, nutrition-related courses, dieticians, 
weight loss clinics, and nurses followed. Similar studies have shown the 
popularity of media as the primary resource for nutrition education. Lambert-
Lagace (1983), in surveying shoppers in various supermarkets, found that the 
majority of their nutrition information came from television and newspapers. 
Perhaps one of the most revealing studies is one conducted among 867 South 
Carolina adults asked to state whether they had ever sought nutrition information, 
from what sources they had obtained it, and in which source they had the most 
confidence (Kunkel, Cody, Davis, & Wheeler, 1986). The main sources were 
the media (67%), with physicians listed second (39%), and dieticians listed last 
(23%). 
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In light of the fact that media sources such as television, books, magazines, 
newspapers, and radio are able to reach a large majority of the population, it is not 
surprising that the media rank as the leading source of nutrition information among 
the public. Dieticians and nurses, on the other hand, are often found in health 
facilities where the majority of the public would have less access to them. It is 
interesting to note however, that physicians were listed as the most credible source, 
before either the media or dieticians (Kunkel et al., 1986). Weinsier, Boker, 
Feldman, Read, and Brooks (1986) conducted a study which looked at the nutrition 
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education of U.S. medical students in 11 medical schools with varied nutrition 
training programs. It was found that the majority of medical students participating 
in the study felt that their medical-nutrition education programs were inadequate in 
terms of both quantity and quality. A similar review noted that medical schools 
have lagged behind in meeting the demand for training medical students in nutrition 
(Dunphy & Bratton, 1980). 
The Public's Knowledge Regarding Nutrition 
Just how much do Americans learn from their nutrition information sources? 
Several studies, primarily with university students, have been conducted to 
determine the extent of the American public's knowledge of diet and nutrition. 
These studies indicate that students are not as much in the dark as would be 
indicated by the way they eat. One such study surveyed 100 college students 
regarding their knowledge of the United States Dietary Goals and whether these 
students were making any effort to change their diets toward such goals. This 
study found that only 19% of the participants had ever heard of the United States 
Dietary Goals but that 74% were currently engaged in some sort of dietary 
improvement effort. The majority were attempting to cut down on sugar, fat and 
cholesterol consumption (van den Reek & Keith, 1984). Interestingly, only 24% 
were attempting to increase their consumption of complex carbohydrates, while 
31% were actually trying to decrease complex carbohydrates. This study and 
others (Novascone & Hertzler, 1986) indicate that students have the right idea but 
at the same time may be substantially misinformed in some areas of nutrition. In 
an extensive study conducted by Brown, Celender, and Sloan (1978), information 
on what the U.S. consumer knows, thinks and practices in relation to nutrition was 
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surveyed. The results reported that the majority of consumers: (a) used nutrient 
labels, (b) defmed a "nutritious" food as one which primarily included vitamins and 
protein, (c) believed that sugar and starch are to be avoided in one's diet, (d) were 
aware of the need for fiber, and (e) know and understand the relationship between 
fat and cholesterol and the potential for the development of heart disease. Such 
fmdings indicate that American consumers know at least something about diet and 
may be taking an active interest in learning more. 
A study conducted by Windham, Hansen, Wyse, and Sorenson (1983) noted 
that an increasing number of consumers are becoming sophisticated in their 
knowledge and understanding of nutrition and are seeking more specific nutrition 
and dietary information. Lambert- Lagace's (1983) survey, mentioned previously, 
also investigated what kind of food amtnutrittmri:nformauon m eres eOtne pulilic. 
She found that most consumers were interested in information about the 
composition and quality of food and "good balanced nutrition." A trend found to 
run through all responses was a desire for factual and more predse information 
about food and nutrition. 
The Public's Agglication of Nutritional Knowledge 
It can be argued that lack of interest or basic knowledge is not the problem 
where nutrition is concerned. The current status of the American diet can be 
likened to the problems faced by smokers or the abusers of any other substance, in 
that Americans have a general idea of nutrition and what is best for them but do not 
necessarily heed that knowledge. This fact is most apparent in Burros' (1988) 
study in which most of those surveyed voiced the opinion that Americans pay too 
little attention to what they eat, further stating that they themselves had made 
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changes in their eating habits over the past 5 years. Yet when asked what they had 
eaten the previous day, their attitudes did not support their behavior, for example, 
"some respondents claimed to pay attention to cholesterol every meal, but reported 
eating meals heavy in red meat and eggs" (Burros, 1988, C-3). The Brown et al. 
(1978) study, mentioned earlier, also confirms this theory. It was found that 
although U.S. consumers were aware of the link between fat, cholesterol, and heart 
disease, consumption of fat had increased significantly over the years preceding the 
study. In addition, the daily intake of total carbohydrates has decreased over the 
years. Several other studies have confirmed this theory that neither nutrition 
knowledge nor attitudes greatly influences an individual's food practices (Perron & 
Endres , 1985; Shepherd & Stockley, 1987). The problem, then, is one of 
compliance to diet information. 
Methods For Improving Compliance to Nutrition Knowledge 
Considering the present problem of failure to comply with the available nutrition 
information, the need for methods to improve nutritional compliance is apparent. 
In trying to promote nutrition to the public, health professionals are challenged to 
create programs which involve relaying nutrition information which may be easily 
understood by any population, while attempting to influence their food choices at 
the same time. Many techniques have been implemented with varying degrees of 
success. For example, federal programs such as the 1935 National School Lunch 
program provide free lunches for children. Recently, training programs in how to 
promote balanced diets have been instituted for American food services personnel. 
Parent nutrition education programs are also widely offered as a means for 
promoting adequate diets among elementary school children (Frank, 1983). 
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Several corporations and universities have begun to implement nutrition information 
within their cafeterias. For instance, simple calorie charts can be displayed, which 
list the items served in the cafeteria (Barton, 1978; King & Van Horn, 1983; 
Kurtzman & Bodurka, 1986). Stouffer Food Services is an example of a 
corporation which offers nutrition information in the form of food models, 
photographs of popular foods with nutrition information on the back, and bar 
graphs indicating the food's contribution to the RDA for specific nutrients (Farnon, 
1981). Films (Williams, Aloeng, Merrow, & Morse, 1980) and computers have 
also been utilized as instruments to promote and relay nutrition information 
(Schroeder & Driscoll, 1983; Argo, Watson, & Lee, 1984). 
The Use of Prompts in Diet Promotion 
Prompts provide an especially inexpensive and easy to implement method for 
improving compliance to nutrition knowledge in food item selection situations. 
Epstein, Masek, and Marshall (1978) used a unique approach for the control of 
eating in obese children. Coupled with increasing the activity level prior to lunch, 
Epstein reduced caloric consumption by categorizing certain foods with different 
colors (red, yellow, and green) to correspond with traffic signals for which the 
children were already familiar. For example, high caloric foods such as cakes and 
sweets were categorized as red foods, foods which were not to be eaten. Yell ow 
foods, luncheon meats, potatoes, and peanut butter, had more nutritional value but 
were still relatively high in calories. Green foods, fruits, vegetables, fish, and · 
milk, were those that were the most nutritious and relatively low in calories. The 
children were encouraged to eat all of the green foods and 50% of the yellow foods. 
Later, they were awarded stars for compliance which could be exchanged for 
inexpensive toys. 
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Stark, Collins, Osnes, and Stokes (1986) conducted a study which examined 
the effects of nutrition training and cuing in 8 preschoolers' snack food choices. 
Nutrition training consisted of introducing different types of food to the children 
(e.g., fruits, vegetables, chips, and cookies) while explaining which foods were 
labeled as "good" foods (fruit and vegetables) and those which were not as good 
(chips and cookies). Cuing consisted of training the child in the use of statements 
such as "I picked a good snack, didn't I?", which would evoke praise or positive 
comments from those providing the food. Results indicated that children's healthy 
snack choices increased in the preschool training setting. A different type of 
prompting was used by Berger, Fraley, and Tarpey (1969) to influence train 
passengers' use of a dining car by simply placing menu cards in passenger railroad 
cars. As a result, the number of passengers using the diner was significantly 
increased. 
Point-Of-Selection Prompts 
An important consideration is the promoting of adequate nutrition where the 
public needs it most, at the places of selection and consumption. It is assumed that 
promotion via the media, doctors' advice, clinics, and even classroom settings will 
be carried into the marketplace, cafeteria, and kitchens of the public. This is not 
always the case. According to Zifferblatt, Wilbur, and Pinsky (1980), nutrition 
intervention programs need to address two criteria if they are to successfully 
promote good health: (a) the program should be presented in a positive "upbeat" 
way and (b) intervention should be at the time of selection and consumption of food 
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and in the setting where these events are likely to occur. Zifferblatt et al. (1980) 
developed a program called the "Food For Thought" game for the National Heart 
and Lung Institute which was implemented within their agency cafeteria. The 
program encouraged employees to eat a nutritious yet low calorie lunch through the 
use of colorful playing cards which were printed with nutrition messages which 
could be picked up by the employees as they went through the cashier's line. 
Dessert and bread selections decreased significantly while the purchases of skim 
milk increased as a result. 
The cafeteria at the Matte! Toys Corporation in southern California is a prime 
example of the impact of prompts at point-of-selection within a corporate cafeteria 
setting. "Comparison Cards" displayed near food choices list the milligrams of 
sodium, fat, and total calories for two food items using a pie chart format (e.g., 
comparing a chocolate chip cookie and an apple). A study of the comparison cards 
was conducted to evaluate the impact of the cards on the food selections of worksite 
employees. A significant decrease in the number of calories, as well as the amount 
of sodium and fat consumed was found (Schmitz & Fielding, 1986). The campus 
dining hall at the University of Maryland implemented red, yellow, and green 
colored dots to code the amount of calories, fat, and salt content for each of the 
food entrees available (Zimmerman, 1980), however, no effects were reponed. A 
study by Davis-Chervin, Rogers, and Clark (1985) also evaluated the effectiveness 
of a point-of-selection nutrition information program. The study presented specific 
nutrient information on the food entrees served at each meal in a university 
cafeteria, along with suggestions for healthful food selection and the long-term 
health benefits of those selections. As a result of the intervention, low-fat and low-
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calorie selections increased. Point-of-selection nutrition information prompts have 
also been used effectively in supermarkets (Olson, Bisogni, & Thonney, 1982) 
and appear to be an effective means for influencing consumer food choices. 
Because prompts are a technique which can be easily implemented in a variety 
of forms, they may be an effective, low cost alternative for the promotion of an 
adequate diet for the general public. Prompts can certainly meet the criteria set by 
Zifferblatt et al. (1980), in that they can be presented at the time of selection and 
within the setting needed for improving one's diet. Research is now needed to 
detennine questions such as what types of prompts are useful, in what way should 
they be implemented, and how often. 
Food Selection Among College Students 
Several studies in the area of nutrition have used college students as the target 
audience. Students are a particularly appropriate audience for the simple reason that 
many students experience responsibility for their own nutrition and health for the 
first time when starting college. At the University of California, Davis, entree 
cards are posted near meal serving lines to assist the students in selecting well-
balanced, low calorie meals. The cards feature calorie content as well as the 
amounts of seven nutrients found in the entrees (Paquette, 1984). At Virginia 
Polytechnic Institute, the Student Dietetic Association implemented a newsletter 
called Nutri-Notes which promoted dietary guidelines for Americans as its overall 
theme (Bedford & Domokos-Bays, 1985). The newsletter was placed at cashier 
stands at each of the four cafeterias on campus. The newsletter was read by 41% 
of those exposed to it, with 69% stating they had learned some basic nutrition 
through the information the newsletter provided, while 10% stated that they had 
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changed their eating habits as a result of the newsletter. Ries and Schoon (1986) 
evaluated a university cafeteria-based nutrition education program. The 8 week 
program implemented a series of pamphlets highlighting the relationship between 
diet and good health. In addition, cards displayed with the food entrees provided 
information on calories, and the percentage of protein, fat, and carbohydrates of 
each food. The results indicated that students' knowledge of nutrition increased as 
a result of the pamphlets and cards. Although only nutritional knowledg_e was 
assessed, such intervention techniques could serve as prompts as well, to improve a 
student's food selections. 
The Use of Prompts In Selecting a Balanced Diet 
Much of the recent nutrition research involving food item selections has been 
limited. Studies have concentrated on assessing nutritional knowledge (Bedford 
and Domokos-Bays, 1985; Boren, Dixon, & Reed, 1982; Kunkel et al., 1986; 
Ries & Schoon, 1986) or have attempted to decrease the amount of calories, 
sodium, or fat intake only (Barton, 1978; Paquette, 1984; Zimmerman, 1980). 
Although such changes are important to the contribution of improving dietary 
habits, these studies concentrate on only one aspect of nutrition. No study has 
attempted to look at a complete, balanced diet by asking how an individual might be 
educated in the selection of foods which would make-up a balanced diet. An 
adequate diet is more than just reducing calories, sodium, and fat intake. It must 
be balanced. One way to think of a balanced diet is in terms of the four food 
groups: grains, fruits and vegetables, dairy, and meats. The key here is that the 
four groups not only have to be present within the diet, but in the right proportions. 
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Typically, Americans are consuming more meat servings than they need and not 
enough fruits and vegetables or dairy servings. Hence, the diet is unbalanced. 
The following study used a color code prompting system to promote a balanced diet 
among college students. Similar to the Zimmerman et al. (1980) intervention, 
yellow, green, blue, and orange dots served as prompts at the point-of-selection in 
choosing proportions of each of the four food groups from the Grace Covell 
campus dining hall of the University of the Pacific. While other research has 
concentrated on improving diet by emphasizing lower calorie, salt, and fat intake, 
this study concentrated on improving diet by emphasizing a balance of each of the 
four food groups through the use of the colored dots as prompts. 
Method 
Permission 
Permission was first obtained from the Grace Covell Dining Hall staff of the 
University of the Pacific to conduct the color code study (Appendix A). 
Participants and Setting 
The students involved in the study, 55% of whom were males and 45% 
females, were college students from the University of the Pacific who ate their 
meals within the established on-campus cafeteria at Grace Covell Dining Hall. The 
dining hall where the study took place is divided into two parts: the kitchen area 
and the main dining area. The kitchen area is designed to allow students to_ be 
served along a line, cafeteria style, in which food items are displayed behind glass 
and each student may select certain foods in various proportions (one or two 
servings). Servers employed by the dining hall stand behind the displayed foods 
and are responsible for serving the proportions requested by the students. Along 
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this line, hot dishes are served which include two or three main entrees, vegetables, 
bread, dessert, and fruit. Out in the main dining area are beverages, cereals, and a 
salad bar. (There is also a sandwich deli line which is not connected to the main 
entree line and was not a part of the study.) The average number of students at each 
meal was 400. 
Experimental Design 
A single-group reversal design (ABAB) was used to assess the relative 
effectiveness of a color code system on student food selections. Data collected on 
the students' food selections were analyzed for the degree to which the diets were 
found to be balanced. A balanced meal was operationally defmed in terms ofthe 
combination and proportion of foods chosen. Thus for a meal to be "balanced," it 
must include one serving of all four food groups with a combination of two grain 
servings, two fruit/vegetable servings, one dairy serving, and one meat serving per 
meal. The study consisted of four phases: 
Phase 1. A baseline was conducted for approximately 13 meals during which 
the food selections of students were observed and recorded throughout lunch and 
dinner meals, Monday through Friday. Observation times were selected by 
observers, lasting 1 hour or after an observation of 100 students, whichever came 
first Breakfast was omitted from the observations as less than half of all students 
eat breakfast at the dining hall. Two observers collected data at each lunch and 
dinner meal. One observer was stationed in the kitchen area at the point of exit, 
after each student had made their food selections, and one was stationed in front of 
the garbage bin at the tray return counter. 
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Phase 2. First treatment intervention phase--this phase consisted of the 
implementation of a nutrition program at the Grace Covell Dining Hall called the 
Nutricolor 2-2-1-1 System. The purpose of the program was introduced by way of 
a poster explaining the four different colored dots and the proportions of each color, 
which, all together, would make-up a balanced meal (Appendix B). Dots were 
posted on each of the various meal entree cards along the hot meal line. Each of 
the dots were fluorescent for greater visibility and were 1.905 em in circumference 
(Appendix C). Explanation of the dots were as follows: a yellow dot represented 
one grain serving, a green dot represented one fruit/vegetable serving, a blue dot 
represented one dairy serving, and an orange dot represented one meat serving. In 
addition, a large blue dot (10.16 em circumference) was displayed on the front of 
the milk dispensing machine and a green dot was displayed on a salad sign on top 
of the salad bar. 
The poster, displayed at eye level at the entrance of the food line, provided a 
brief explanation (to ensure time for it to be completely read through) of the various 
colored dots and what they represent. The poster was implemented for 
approximately 13 meals during Phase 2. An additional poster was hung on the 
back wall over the serving line identifying each color with the specific food group it 
represented for easy reference while selecting food choices. 
Phase 3. The third phase was implemented for approximately seven meals and 
encompassed a return to baseline at which point the poster and dots were removed. 
Phase 4. The fourth and final phase was intended as a return to the treatment 
condition where the dots and poster were to be reimplemented. However, this 
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phase was never implemented as an analysis of the existing data indicated no 
changes between the first two phases. 
Dependent Variables and Reliability 
Two dependent variables were measured in this study. The first was the degree 
to which a meal was considered balanced. This was measured using a 7 point 
scale, with 1 representing the lowest score, an unbalanced diet, and 7 representing 
the highest score, a balanced diet. Thus, the higher the score, the better the diet. 
The seven levels are quantified in Table 1 below. 
Table 1 
Balanced Meal Rating Scale 
Fruit/ 
Meal Rating Grain Vegetable Dairy Meat 
1 0 0 0 0 
2 1+ 0 0 0 (1 of any food group) 
3 1+ 1+ 0 0 (2 of any food group) 
4 1+ 1+ 1+ 0 (3 of any food group) 
5 1 1 1+ 1+ 
6 2+ 1 1 1 or 1-2-1-1, 2-1-1-2, 
1-2-1-2, 2-1-2-1 
7 2+ 2+ 1+ 1+ or 2-2-1-2, 2-2-2-1 
Note. The +values represent one or more servings. 
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The second dependent variable involved the use of a questionnaire in measuring 
the effectiveness of the poster, noting whether it was noticed, as well as read and 
understood; the importance of the nutrition information being given; and food 
preferences among the students (Appendix D). Students (104) in the Grace Covell 
Dining Hall were selected and approached by one of the trained observers and 
asked if they would answer a few brief questions for a survey on the Nutricolor 2-
2-1-1 Program. The observers then asked the questions and wrote down the 
responses using one questionnaire per person. This questionnaire measured the 
students' understanding and comprehension of the Nutricolor 2-2-1-1 program. It 
also assessed two additional factors: one, whether the students had personally 
altered their food selections in choosing a more balanced meal as a result of the 
program, and two, what factors most influenced their daily food selections: 
number of calories, taste preference, or some other factor. 
Procedure 
Initial planning. The study took 6 weeks (1 week for training of the observers, 
5 weeks for implementation of the color code system within the dining hall). All 
recordings took place Monday through Friday, beginning Monday, November 2, 
1987 and were completed Thursday, December 2, 1987. Menus for each week of 
the study were obtained from the planning records of the dietician, and the entrees 
were then categorized by food group. The colored dots corresponding to each of 
the four food groups were then placed upon each food entree card. In the case of 
an entree which involved two or more food groups, all appropriate dots were 
displayed on the entree card. Macaroni and cheese, for example, was classified as 
falling into two food groups, grain and dairy, so the entree received two dots 
(yellow and blue), representing two of the four food groups. 
Recruiting and training of observers. All students' food selections were 
observed using trained undergraduate observers. Three observers recorded and 
evaluated the students' food selections. The observers were undergraduate 
students recruited from UOP Psychology courses wishing to obtain extra-credit 
and research experience for their participation. 
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Training took place over a period of two training sessions and involved a brief 
explanation of the study, the location and length of the study, explanation of the 
dots and color code system, how to record data on the entree slips, a thorough 
explanation of the Balanced Meal Rating Scale and how to rate each of the entree 
slips according to the rating scale, an explanation of the Nutricolor Questionnaire 
and how to conduct it, and finally, practice of each of the steps involved in 
observing, recording, and calculating the data. Role playing of the observer's 
responses to students' queries was also included (Appendix E). To successfully 
complete training, each of the observers were required to pass a test in which they 
were shown 10 trays of food and asked to record each tray's contents on an entree 
slip within a 7 s time limit Passing the test required a perfect recording score with 
no errors. The observers were then evaluated on their ability to rate correctly each 
tray's contents according to the Balanced Meal Rating Scale. 
Interobserver agreement was evaluated through random agreement checks 
during the recording periods. Each of the observers were told that, at various 
times during their recording periods, they would be checked for accuracy. During 
these times, they may or may not have been aware that they were being evaluated. 
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Interobserver agreement was assessed using Kazdin's (1980) formula which 
divides total number of agreements by agreements plus disagreements with this 
value then multiplied by 100. Ten different checks were made throughout the 
study with the time intervals between them varying from one to five meals between 
observations. 
Data collection. Two observers, one for the serving line and one for the 
garbage line, collected data at each lunch and dinner meal. The serving line 
observer was stationed in the kitchen at the serving line point of exit. The observer 
held a clipboard with 100 entree slips, and marked the food contents of each 
student's tray on a separate slip, seconds before the student left the serving line to 
go out into the dining hall. The observer recorded food items selected on each 
individual tray in much the same way as a waiter or waitress records food ordered 
in a restaurant by marking an entree slip which listed each food item available for 
that particular meal. Explanation to the cafeteria students coming through either of 
the two lines for the data collection was on the pretense of taking an inventory of 
food volume for purposes of purchase and noting waste for the kitchen staff. This 
explanation was given by both the observers as well as the kitchen staff only upon 
inquiry by the students. 
The serving line observer stood 3ft (.914 m) from the students, facing them 
while recording data, holding the clipboard so that its contents could not easily be 
seen by the students. There was no contact between the observer and students 
other than the visual observations. Any discussion was limited to answering 
questions regarding the reason for the data collection. 
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The garbage line observer stood in the dish washing area in front of a garbage 
bin facing the tray return counter. This counter consists of an open window 
between the dining area and the dish washing area. Students set their trays on a 
counter space that is large enough to accommodate a pile up of 20 or more trays at 
one time. The observer, holding a clipboard with 100 entree slips, looked at the 
contents of the trays as they were set on the counter and marked on the entree slips 
the leftover food items. Should several trays come in at once, the observers were 
instructed to choose only those trays whose contents could be viewed clearly, in 
order to mark the entree slip correctly before the tray's contents were disposed of in 
the trash bin by the kitchen staff. The distance between the observers and the 
students leaving their trays was approximately 8 ft (2.43 m). Because of the 
distance and the ongoing activity in this area, students were less inclined to ask 
questions of the garbage line observer. 
Poster. The poster was changed once a week in terms of colors used, size of 
lettering, and a slight altering of wording, in order to maintain student attention and 
interest. 
Entree slips. All observations were conducted using entree slips (Appendix F). 
The entree slips served as the data collection sheet on which all food item selections 
were marked. One entree slip per student was used. 
Proportions. Proportions were determined by the following guidelines: 
Large bowl = 2 servings 
Small bowl = 1 serving 
Data Analysis 
EB 
Each plate was divided into four sections 
with each quarter section = I serving. 
Results 
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Data for both the serving line and the garbage line were observed and recorded 
separately by marking each student's food selections on a separate entree slip. The 
entree slips were later rated on a scale from 1 to 7 (according the Balanced Meal 
Rating Scale) based on the food content marked on each slip. For example, if an 
entree slip was marked as having two pieces of chicken, two servings of rice, and 
one piece of fruit, that selection was translated into two grain servings, one 
fruit/vegetable serving, zero dairy servings, and two meat servings. Thus, a 
2-1-0-2 combination, which rates a "4" on the Balanced Meal Rating Scale. Each 
of the scores from the entree slips for both lines were then listed on graph paper in 
five categories: score per meal, number of grain servings, number of 
fruit/vegetable servings, number of dairy servings, and number of meat servings. 
An example is shown in Table 2 below. 
Table 2 
Sample of Balanced Meal Rating Scale Scores For Each Subject 
Subject# Meal Score Grain FruitNegetable Dairy Meat 
1 
2 
3 
4 
2 
5 
1 
0 
1 
0 
2 
1 
0 
1 
0 
1 
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Each column was then totalled and averaged, providing an overall average score for 
that particular lunch and dinner meal. The averages for both the serving line andthe 
garbage line were then combined by averaging the two totals together. The 
purpose for combining both lines was to provide a more accurate assessment of 
foods selected for each meal. Milk as a beverage, for example, could not be 
observed and noted along the serving line but was able to be noted on the garbage 
line. Combining the two lines resulted in greater accuracy than when using data 
from one line only. 
A visual inspection of the data, as shown in Figures 1 and 2 below, displayed a 
lack of clear changes in balanced meals across the phases. Thus no statistical 
analyses were conducted. 
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Figure 1. The average score per meal, where 7 indicates a completely balanced 
meal, shows a steady range of scores between 3- 5 across all three phases. 
During the intervention phase (B), no increase was noted. 
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Figure 2. The optimum number of servings for Grains and FruitNegetables is 
two per meal, while dairy and meat are one. The average number of servings 
shown here, however, is sporadic across all three phases, for all four food groups, 
with no defmed increase during the intervention phase (B). 
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No important differences, as determined visually, were revealed between the 
different phases, indicating that food selection choices were unaffected by the visual 
color coded prompts. This lack of effect was the same for average scale rating per 
meal as well as for the number of servings per food group. Because no differences 
were found after the initial phases of the study, the prompts were discontinued 
before the fourth and final phase. Legitimately, the fourth phase could have been 
implemented with changes in the treatment. However, these changes would need to 
address the genuine lack of interest by the students for the four food groups. This 
issue is addressed further in the Discussion. 
Nutricolor Program Assessment Survey 
The results from the questionnaire indicated that the promotion of the program 
had been effective. A total of 88% noticed the Nutricolor poster at the front of the 
serving line with 74% taking time to read it. Over half (57%) of the students were 
able to answer correctly which colored dot represented each of the four food 
groups. A vast majority of 87% knew that the purpose of the Nutricolor Nutrition 
Program was to encourage students to select a balanced meal. Only half of the 
students, however, knew the recommended number of servings per meal for each 
of the four groups. Only 26% claimed to have personally altered their food 
selections toward choosing a balanced diet as a result of the program. Perhaps the 
most revealing information came with the final question on the survey: "What most 
influences your food selections?" Results indicated that 26% claimed calories 
while 55% responded that taste preference was their basis for making their food 
selections. Only 13% stated that they based their choices on a balanced diet. 
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Discussion 
The results suggest that the use of the color coded prompts was not enough to 
influence the food selections of the students exposed to them. This finding is 
inconsistent with those of Epstein et al. (1978) and others (Davis-Chervin et al., 
1985; Schmitz & Fielding, 1986; Stark et al., 1986) whose studies suggested that 
point-of-selection nutrition information prompts can effectively influence individual 
food choices. 
It is doubtful that the dots themselves were not serving as adequate prompts 
in the promotion of food selections due to findings that the dots were in fact noticed 
by the students as evidenced by results from the questionnaire, as well as the fact 
that the poster promoting the dots was changed periodically in terms of lettering, 
wording, and colors used, ruling out habituation. Instead, two explanations may 
account for these results. 
Lack of rewards. First, the students were not rewarded, either by others 
positively reinforcing them or by any noticeable positive change in their own health, 
for choosing a balanced diet. In both the Epstein et al. (1978) and Stark et al. 
(1986) studies where color coded prompts were also utilized, subjects who made 
appropriate food selections were rewarded with tokens for their choices. In 
addition, results from the Nutricolor Program Assessment Survey found that most 
students were more interested in the calories and taste of their meals than whether 
that meal was balanced. Thus, by making food selections based on the prompts 
instead of calories or taste preference, the students were not rewarded since such 
choices may not have necessarily been low in calories or in line with their taste 
preference which were their original goals or criteria for selecting foods. 
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Prompt information. A second explanation concerns the information which the 
prompts represented. That is, the idea of a balanced meal may not have been 
enough of a motivating factor to change the food selections of the students. 
Information on the four food groups is often taught at the elementary school age 
and rarely emphasized after that. While important to one's health in an overall 
sense, the four food groups do not target specific dietary factors which greatly and 
so obviously impact our health as cholesterol and calories do. Other studies 
(Davis-Chervin et al., 1985; Schmitz & Fielding, 1986) have focused on calories, 
sodium, and fat for their primary diet information. Had the question "What most 
influences your food choices?'' been asked before starting the program, it would 
have been evident that prompts representing the four food groups would have no 
major impact on altering food selections. This raises an important consideration 
regarding the use of prompts. If prompts are to be used successfully, the 
information they represent must be useful and relevant to those who use them. 
There must be a direct connection between the use of the prompts and some 
specific, desired outcome as a result of their use. This, then, should be an 
additional criterion to the Zifferblatt et al. (1980) nutrition intervention program. 
Not only should the program be presented in a positive "upbeat" way with 
intervention at the time of selection and consumption of food and in the setting 
where these events are likely to occur, but the intervention must be useful and 
relevant to those whom it is being given. 
Future studies. Future controlled studies using prompts as an aide to proper 
dietary selection might include improvements in several areas. First, educating 
individuals on the importance of the dietary concept being promoted (in this case, 
the four food groups), emphasizing the relevance of that information to the 
individual (i.e., personalizing it ), and stressing the resulting positive outcome of 
following such dietary guidelines not merely in terms of ideals, such as "you will 
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be healthier if you follow this program," but in concrete changes that can be 
experienced by the participant. Such changes might include before and after data 
on weight, blood cholesterol levels, amount of body fat, or nutrient intake. Once 
this information is known, as well as evidenced, the individual may be more 
inclined to respond to the prompts because they are able to clearly understand as 
well as experience the relevance of the prompts to their well-being. ln the case of 
the present study, had information on the four food groups and their importance to 
one's health been promoted prior to the study, as well as some before and after 
data taken, compliance to the program may have been greatly increased. It should 
be noted, that this factor is one that is long-term. That is, much time, planning, and 
education prior to the implementation of the program is needed. Depending on the 
setting, this may or may not be feasible . 
Secondly, the type of prompts used to promote dietary information needs to be 
considered. While dots were used in this study, other modes deserve 
consideration such as verbal prompts or the use of signs, charts, or pictures to 
determine if one prompt is more effective than another. For example, an individual 
may respond better to verbal prompts from others than visual prompts. Each type 
of prompt would need to be assessed individually, taking into consideration the 
ease with which it could be implemented and the degree of simplicity in displaying 
the relevant information. Essentially, its effectiveness in producing the desired 
outcome would need to be assessed. Unlike the first factor, this change or 
improvement would take less time or effort to implement. 
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Third, some type of clear reward must be implemented for complying to and 
making use of the prompts. This could be both an intrinsic self-reward as in the 
actual health changes seen by the participant, or a reward by an outside source such 
as the cafeteria servers reinforcing appropriate food choices through verbal praise or 
by offering a prize for compliance to the program. The difficulty with this issue is 
that such rewards must be practical and able to be maintained outside of the research 
setting. Rewards may be viewed as long-term or short-term implementations 
depending on the type of reward (verbal praise may be immediate, while improved 
health would be long-terril). 
Perhaps one of the most difficult aspects of nutrition intervention programs are 
the length of time it takes for change to actually occur. In order to see a specific 
improvement in health as a result of improved diet, often a considerable amount of 
time is needed. What may be best then, are programs which provide some sort of 
immediate rewards for compliance to keep individuals on the program long enough 
to evidence the physical improvements in health. 
Fourth, providing post group feedback in the form of daily goals may help to 
increase compliance. For example, the number of balanced meals achieved that 
day and a targeted future goal could be posted daily (e.g., "The goal for today is 
150 balanced meals. Yesterday we had 143 balanced meals."). 
Finally, attractiveness and taste preference should be taken into account. The 
results of the Nutricolor Program Assessment Survey indicated that taste preference 
was the number one priority for what most influences an individual's food 
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selections. The use of reinforcer sampling, offering free food samples to promote 
more nutritional foods, may help to increase compliance to those food items which 
are nutritious but seldom chosen. Future studies which address these particular 
issues can help to better clarify the effectiveness of the use of prompts as an aide in 
dietary selection. 
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Appendix A 
Permission To Conduct Study Memo 
Memo 
To: Mary-Lou Tyler 
From: 
Date: 
Re: 
Grace Covell Kitchen Staff 
Linda Sparlin, Psychology Graduate Student 
September 15, 1987 
Permission to conduct study in Grace Covell Dining Hall 
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In order to fulfill the thesis requirement for the Master of Arts degree in 
psychology, I am interested in conducting a study which would involve the use of 
a color code system to promote an adequate diet among college students. The 
study would involve the implementation of a poster display and various colored 
dots placed on meal entree cards which classify each of the entrees according to the 
four food groups (grains, fruit/vegetables , dairy, and milk). 
I request your permission to conduct this study at the Grace Covell Dining Hall 
beginning November 2, 1987. Your cooperation in this endeavor is appreciated. 
Appendix B 
Posters 
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Poster introducing the Nutricolor 2-2-1-1 program 
displayed at the entrance to the serving line. 
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Reference poster hung over back wall 
of the serving line. 
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Appendix C 
Meal Entree Card Sample 
UNIVERSITY 
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Sample of a meal entree card with both a yellow and a blue dot 
representing one grain and one dairy serving. 
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Meal entree cards with dots, 
displayed along the serving line. 
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Appendix D 
Nutricolors Questionnaire 
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The following is a questionnaire designed to assess the effectiveness of Grace 
Covell's explanation of the Nutricolor 2-2-1-1 System. Please take a few minutes 
to answer the following questions by circling the most appropriate answer. 
1. Did you notice the Nutricolor poster at the front of the serving line? 
YES NO 
2. Did you take time to read the poster? 
YES NO 
3. Each of the colored dots represent which of the four basic food groups? 
Green dots --------------
Yellow dots -------------
Blue dots --------------
Orange dots - -----·--------
4. What is the purpose of the Nutricolor Nutrition Program? 
a) To help students lower their caloric intake 
b) To encourage students to select a balanced meal 
c) To brighten up the food entree cards 
5. 2-2-1-1 represents the recommended number of servings per meal for the 
entire basic four food groups. Which of the food groups recommend 
2 servings per meal and which recommended 1? 
2servings of -----------------
lservingof -------------------
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6. Have you personally, altered your food selections toward choosing a balanced 
diet as a result of the Nutricolor Nutrition Program? 
YES NO 
7. What most influences your food selections? 
a) Number of calories you are consuming 
b) That your diet is balanced 
c) Taste preference 
d) Other 
Session 1: 
I. Introduction of Study 
Appendix E 
Training of Observers Outline 
Nutrition education study designed to assess: 
1. Are students currently eating a balanced diet? 
2. How to promote a balanced diet through the use of prompts 
Location: Grace Covell Dining Hall 
Duration: Begin November 2, 1987 
II. Explanation of Dots and Color Code System 
TIL Data Collection Procedure 
1. Menus and Entree Slips 
2. Explanation of Balanced Meal Rating Scale 
3. Serving Line and Garbage Line 
4. Practice recording on entree slips and calculations 
5. Role playing observers' responses to student queries 
IV. Nutricolor Program Assessment Questionnaire 
V. Observer's responsibilities: 
• Not discussing research with anyone 
• BE ON TIME! If you cannot make it, call me or leave a message at the 
dining hall. (Time must be made-up) 
• Each observer: must observe 22 meals and interview 50 people (50 
questionnaires) 
• Calculations/Questionnaires handed-in within 24 hours 
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VI. Follow-up of the study 
There will be a 3-4 month follow-up , second semester. This involves the 
implementation of the dots for that time period. In addition to the 
observations you take over the next six weeks, each of you will be required 
to observe an additional two or three meals in March/April. You must 
complete this part of the research to obtain your two credit units. You will 
be putting in roughly 50+ hours. 
Vll. Assignment of meals to each observer 
Session 2: 
I. Tour of Grace Covell Dining Hall (off hours) 
II . Testing of each observer: 
1. Serving Line and Garbage Line 
- Recording 
- Calculations 
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Appendix F 
Sample Menu and Entree Slip 
I Friday Dinner October 23 
G FN D M Entrees #of Servings 
0 1. Grilled Halibut 1. 
0 2 . Sweet & Sour Pork 2. 
0 3. Fried Rice 3. 
0 4. Oriental Vegetables 4. 
0 5. Vienna Bread 5. 
0 6. Fruit 6. 
0 7. Milk (Beverage) 7. 
0 8. Green Salad 8. 
0 9. Cottage Cheese 9. 
0 10. Yogurt 10. 
